Since the World Health Organization (WHO) stated that "health is a state of complete physical, mental, and social well-being and not merely the absence of disease or infirmity," the impact of a disease or treatment on the patient's life has become increasingly measured using assessments of well-being or quality of life (QoL) in addition to more traditional clinical measures. Indeed, health-related QoL (HR-QoL) measurements are now a standard part of clinical trials of health interventions. Although there is some debate about the precise definition of HR-QoL, 1 the content of HR-QoL instruments typically includes an assessment of the ability to perform activities of daily living, interactions with other people, emotional well-being, and independence. Other dimensions have also been measured. 2 Because of the breadth of HR-QoL and its patient-centered nature, it has been measured using questionnaires (called instruments in the research literature), which can be efficient tools for gathering large amounts of data quickly. A prime example of the importance of these instruments in measuring outcome is the evaluation of the usefulness of second eye cataract surgery. In the 1990s, several U.S. insurance companies and UK health authorities suggested that cataract surgery for the second eye was not necessary based on the relatively minor benefits provided in terms of binocular visual acuity. 3 However, several studies used self-reported questionnaire data to provide evidence that patients experienced substantial improvements in performing everyday activities that are dependent on vision as well as in symptoms and QoL. [3] [4] [5] The value of the surgery is no longer questioned.
Most recently, there are concerns that many older adults with low vision that have cataract as a secondary diagnosis, 6 are not considered for surgery, in large part because studies have demonstrated only limited improvements in VA. Yet few studies have examined the impact of such surgery on patient QoL, independence, and community participation. Included in this special issue is a report that highlights the major improvements in VR-QoL that cataract surgery can make to patients with both cataract and age-related macular degeneration. 7 These examples highlight the value of QoL instruments in demonstrating the range of benefits possible from cataract surgery.
Symptoms and Quality of Life
The content of this feature issue is not confined to instruments that purport to measure global QoL. A number of instruments are described in this issue that measure symptoms including ocular pain, 8 visual and physical symptoms related to VDU use, 9 and visual symptoms in college students. 10 These studies reflect the significance of symptoms and their management within the optometric setting. This area of optometric research has previously lacked an evidence base due to the difficulties in quantifying symptoms. The papers in this Feature
Issue represent an exciting contribution that should facilitate more research in this core optometry area.
Quality of Life and Health Economics
QoL measures are also being used in health cost-effectiveness research to try to determine how economic resources can be best used in healthcare, and this area of research is reviewed by Kymes. 11 The currency often used in these studies are "quality-adjusted life years" (QALYs), which equal 1 for each year of full-health life gained, and Ͻ1 for various degrees of illness or disability. Thus the costeffectiveness of a treatment can be assessed by the cost per QALY produced. To take the example used earlier, research has suggested that second eye cataract surgery costs $2,727 per QALY gained and is an extremely cost-effective procedure when compared with other interventions across medical specialties and only slightly less than first-eye cataract surgery ($2,023 /QALY gained). 12 In this feature issue, the development of a utility scale, which could be used to "quality adjust" life years, for use in glaucoma is reported. 13 
Likert (summary) Scales
VR-QoL questionnaires typically score responses using Likert scales. Likert scales are classically five point scales on which respondents signify their agreement to a statement.
14 For example, the statement "I feel embarrassed wearing my spectacles" could be responded to on a scale that includes "strongly agree", "somewhat agree", "neutral", "somewhat disagree" and "strongly disagree." A scale similar to this has been used to compare the QoL in young spectacle and contact lens wearers in the Psychosocial Impact of Assistive Devices Scale (PIADS) questionnaire. 15 As the use of instruments extended beyond psychology to medical fields, the format and purpose of questionnaires changed. Unfortunately, the change in the design (particularly the format of the response categories deviating from agreement with a statement) and application of the questionnaires also meant that traditional methods of simply adding up the values assigned to categories to form a total score became invalid, but this was not recognized for many of the early VR-QoL instruments. For example, the Activities of Daily Vision Scale (ADVS) questionnaire assessed activity limitation, such as driving at night on a Likert-type scale with responses of no difficulty, a little difficulty, moderate difficulty, extreme difficulty and unable to do the activity because of their vision. 16 Responses to a series of items are then summed to provide an overall ADVS score and scores for subscales such as driving, near vision, distance vision, etc. Summing scores in this way can only provide true measurement if all items (or questions) are of equal difficulty and if the magnitude of the differences between the response categories are the same. 17 Unfortunately, summed scores from Likert-type scales are fairly prevalent among VR-QoL instruments at present and they do not provide true measurements as explained by Mallinson 18 in this issue. For example, driving at night and driving during the day, as used in the ADVS, clearly have different degrees of difficulty 17 and scores from each item should not have an equal weighting in a "visual activity limitation" score. 19 
Rasch Analysis
Rasch analysis 20 is a special case of Item Response Theory (IRT), whereby items and persons can be scaled according to a series of responses to items (See Massof's background paper 21 in this issue for further discussion of these methods when used to measure vision disability). Rasch analysis places items and persons on the same linear scale, ordering subjects from most able to the least able and items from most difficult to least difficult. Indeed, Rasch analysis and related IRT models have now penetrated the field, being applied in a majority of papers in this topical issue. 7, 10, 22, 23 A number of papers have used Rasch analysis for testing instrument validity or applicability to a different population. 24 -26 It is also critical when developing a questionnaire, 2 as highlighted by Court and colleagues 27 in this issue, as it can be used to identify the most useful items and also those that could be discarded on the basis that they either provide redundant or irrelevant information.
Future Trends
Rasch analysis can add a great deal to our understanding of how important constructs are operationalized in the hierarchical ordering of items and in how patients respond to items, and has a role in further understanding widely used questionnaires in the vision literature. Papers in this Feature Issue address this. Specifically, the publication of basic conversions to Rasch scoring will simplify clinical application of this important scoring method. 24, 28 Newly developed questionnaires should utilize Rasch analysis or other IRT models in both their development and scoring. 18, 19 One of the unique features of IRT approaches is that they do not require that all respondents answer all questions in order to estimate either person ability or item difficulty. The utility of this feature is that respondents need only answer the questions that are best targeted to their level of function, improving measurement precision and reducing respondent burden. This feature has also enabled the development of computer-adaptive testing (CAT). 29 CAT is based on the development of items banks, which are large groups of items that cover a fairly broad range of the trait being measured. Items within these banks may be newly developed specifically for the bank, drawn from existing instruments that all measure the same construct, or a combination of these approaches. 30 The items are administered to a wide range of patients and the item bank is calibrated using item response theory approaches. It is this calibrated item bank that allows the implementation of CAT. CAT is a particular kind of computer administration in which each subsequent item is presented to a respondent based on his or her prior response.
IRT is also used in the development of "short form" instruments. Short forms are a preselected, fixed subset of items that represent the range of items in the bank and the same set of items are administered to all respondents. Short forms, selected from an item bank generally result in more precise person measures than existing instruments because IRT enables the selection of highly effective items. 31 CAT is very efficient since only a very small number of items need be presented to a respondent to get a very precise person measure. However, it requires access to sophisticated computer software and interfaces. Short forms often produce person measures that are almost as precise as CAT administrations but can be administered in pencil and paper format.
There are currently several major attempts to develop item banks. The most advanced is PROMIS -Patient Reported Outcome Measures Information System, funded by the National Institutes of Health. This multi-center study is developing item banks in the areas of pain, fatigue, emotional distress, physical functioning, and social role participation. 32 Efforts such as PROMIS are intended for use with multiple diagnostic groups. Other efforts include the development of a QoL item banks for specific conditions, such as persons with arthritis. 33 Other notable self-report item banking efforts include the Activity Measure for PostAcute Care (AM-PAC), which measures mobility, personal care, and functional cognition and can be administered in either CAT or short-form versions. 34 While CAT has the advantages of comprehensive coverage of a trait, efficiency, and precision, one of the major advantages is the ability to interpret results across multiple studies. With so many QoL and functional performance scales it can be difficult to interpret findings across studies. If these multiple instruments are calibrated within the same item bank, in the same frame of reference, then results can be reported in the frame of reference, enabling easier comparison across studies. This Feature Issue provides insight into this future with an adaptive testing instrument. 35 Item banking of the many visual disability questionnaires remains a worthy goal of future research.
We are delighted to bring you this Feature Issue on Vision-Related Quality of Life, which includes a range of important research papers that highlight the usefulness of these outcome measures in ophthalmic research. Hopefully, this issue emphasizes the value of IRT including Rasch analysis and will act as a springboard for their use within the vision research community.
